CONTEXT : Endemic area and iodine supplementation may affect the pathogenesis of the nodule which commonly occurs in endemic thyroid enlargement due to iodine deficiency. AIMS : To establish pathological changes in solitary solid and larger nodule of the thyroid in endemic area. SETTING AND DESIGN: Retrospective study in Surgical Department of University Hospital. METHODS AND MATERIAL : We determined 44 surgically treated patients with solitary solid nodule in endemic goiter area in which the population routinely receives iodinated salt. The thyroid nodule was preoperatively evaluated with blood chemistry, ultrasound, nuclear scanning and FNAC. The results of preoperative evaluation, surgical interventions, and histopathological examination were analyzed. STATISTICAL ANALYSIS : Student t test and Fisher's exact test. RESULTS: Twenty (45%;20/44) patients with hot (autonomous) nodule have received the diagnosis of toxic adenoma. Twenty four patients had solitary solid and cold nodule. Total thyroidectomy was performed on two patients with papillary cancer (PTC) diagnosed by FNAC from cold nodules. Forty two patients have been treated with total excision of the lobe including hyper or hypoactive solitary solid nodule. Pathological examination has reported two more cases of PTC and one case of insular cancer arising from cold nodules. Completion thyroidectomy was performed on these 3 patients. CONCLUSIONS : Solitary solid and large nodule is a common indication for thyroid surgery in endemic goiter area. High incidence of hyperthyroidism due to single autonomous nodule, and high rate of malignant change (mainly papillary cancer) in solitary hypoactive nodule arises from this series in endemic thyroid enlargement.
INTRODUCTION
Our institution is located in an endemic goiter area due to iodine deficiency. Alimentary iodine supplementation is a worldwide method to resolve this health problem as routinely did in our region in the last 15 years. Hypertrophy of the thyroid and nodular formation in the gland is a common occurrence in endemic region. It has been reported that exogenous iodine intake affects the pathogenesis of thyroid nodules.
[ [1] [2] [3] [4] [5] [6] [7] . Palpable thyroid nodule(s) of which great majority are asymptomatic occurs in 5% of the population. Approximately 5% of all palpable thyroid nodules have been reported as malignant. [10] Some predisposing pathological features increase clinical importance of thyroid nodule(s). A significant feature is nodule size. A palpable thyroid nodule at physical examination, especially greater than 2 cm of diameter carries a considerable risk of annoying disorder. [11] [12] [13] Another main feature is structural (solid and cystic) nature of the nodule. Especially, management of a larger solid nodule merits a distinct importance. [11, 12, 14, 15] A third feature is functional status of the nodule. The activity of a nodule may be established by chemical hormonal analysis and nuclear imaging method. A hyperactive or hypoactive nodule significantly influences clinical outcome of a patient. [9, 10, 16, 17] A forth important characteristic of the nodule is its solitary feature. A solitary nodule carries greater clinical importance than multinodular formation. [14, 18] Based on clinical, chemical and image characteristics, the thyroid nodule which possess all these four pathological features ("large size", "solitary", "solid", "hypo or hyperactive") is generally treated by surgical intervention.
In this study, we aimed to analyze our surgically treated patients with palpable solitary solid nodule of the thyroid in an endemic goiter area due to low iodine intake.
METHODS
In a period of 6 years (Between 1999 and Pathology : In addition of 2 PTC cases, malignancy was reported by postoperative histopathologic examination in 3 patients with non-diagnostic FNAC (Table 2) . Therefore, the rate of cancer was 21% (5/24) in patients with solitary solid hypoactive (cold) nodule.
Secondary surgery : A secondary operation for total excision of the remaining contralateral lobe (completion thyroidectomy) was performed on three patients in whom pathologic examination has established the been affected by exogenous iodine intake.
[1-7]
It has been reported that solitary, solid and large sized nodule possesses a different clinical and pathological significance for surgical evaluation. [19] [20] [21] In this study we analyzed our surgically treated patients with solitary solid and larger nodule which has occurred in endemic thyroid enlargement.
High resolution ultrasound is the best imaging modality for objectively detecting size, number and cellular nature of the nodules.
[ [22] [23] [24] [25] In our series ultrasound imaging single large nodule and relatively homogeneous extranodular tissue has confirmed the presence of solitary nodule in all patients. Solid nodule (less than 25% of cystic component) in ultrasound image has merited further careful evaluation and eventual indication for surgical intervention. On the other hand ultrasound has not the ability to establish functional status of the nodule. Nuclear imaging is a useful modality for the functional characterization of a thyroid nodule.
[ 16, 17] In our series, nuclear scanning was found useful to define functional status of solitary solid nodule. Larger hot spot and image of suppressed extranodular tissue in the thyroid scintigraphy has identified hyperactive nodule, and has established the diagnosis of toxic adenoma in our 20 patients. Cold spot in the remaining 24 cases has determined hypo or inactive (functional status of the) solid nodule. Hypoactive solid nodule in nuclear scanning points out increased risk of malignancy. [18, 26] After imaging modalities FNAC is the preferred method for preoperative pathological evaluation.
Suppressed levels of TSH in our 20 patients, has established the diagnosis of diagnosis of malignancy in previously excised lobe. Functional neck dissection was added to completion thyroidectomy in our patient who has had pathological diagnosis of poorly differentiated insular carcinoma. Fortunately, this patient did not have involvement contralateral lobe, extrathyroidal extension, lymphatic and distant metastasis.
Early postoperative management : The recovery was uneventful in all patients. Five malignant cases treated with total thyroidectomy have received a suppressive dose of L-thyroxin. Postoperatively, serum levels of TSH were in normal range in 39 patients treated with unilateral total lobectomy.
DISCUSSION
Alimentary iodine intake by iodinated salts has been programmed in the last 15 years for resolving the iodine deficiency in our region. On the other hand, exogenous iodine supplementation affects the pathogenesis of the present nodule. Autonomy of some nodules leads to thyrotoxicosis in some middle and advanced aged patients with nodular goiter. Type of malignant progression has also hyperthyroidism. The cause of this hyperactivity was determined as larger autonomous nodule after findings of imaging studies. Advanced age of our patients with thyrotoxicosis and significant age difference between two groups has confirmed natural sequence in the pathogenesis of endemic goiter; diffuse thyroid enlargement, nodular formation in some cases and followed in time by autonomy of some nodules. Exogenous iodine intake can change clinical course of patients with nodular goiter such as hyperactive autonomy of nodule(s) triggered by iodine supplementation.
[1-4] Previous reports from endemic regions have also showed high rate of hyperthyroidism in elderly subjects induced by iodine intake. As a scintigraphic feature, cold spot significantly increases the risk of malignancy in a large solid nodule. Solitary hypoactive solid nodule in our 24 patients has supported the indication of surgical intervention. Larger size, solitary nodule, echogenicity of solid elements, calcification, irregular shape as features of echotexture determined by ultrasound, and hypoactive nodule (cold spot) by nuclear scan have been reported as marker of high risk for malignant development. Contrary, histopathologic findings in our series have showed high rate of well differentiated papillary type. It was reported that exogenous iodine intake has induced a significant change in histological type of nodule as an increase in papillary and a decrease in follicular and anaplastic types.
[1,5-7,36] Slowinska-Klecka et al [36] and Burgess et al [5, 6] have reported that a decrease in the diagnosis of follicular neoplasm and carcinoma, and an increase in the diagnosis of papillary type have been induced by routine iodine intake in order to correct its deficiency. Therefore we can suggest that exogenous iodine supplementation induces increased rate of well differentiated (papillary) cancer.
Although the number of patients is relatively small for definitive conclusion, based on our findings we have concluded that solitary solid and large nodule has a considerable rate among surgically treated patients with nodular goiter in endemic area. Ultrasound objectively defines cellular architecture of the nodule, and nuclear scan its functional status. High incidence of hyperthyroidism due to single autonomous nodule is a common finding in endemic goiter region. Solitary hypoactive and larger nodule possess high rate of malignant change. High rate of hyperthyroidism and well differentiated (papillary) thyroid cancer in larger solid nodule which occurs in endemic enlargement of the thyroid reveals potential influence of alimentary iodine supplementation on the pathogenesis of the nodule.
